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S^H3#S<h. r>x/\S:^roa7tffifCspfT/d:Xi3d;C^Y 

ottcr> X A ^tt.-t {cistt ^ :^r&j to X A $ ffi j# L 
TKidTS'J'XAiBiii^gi. C'XAigi&^^o^^^i 
S± X A A L :te J; tJtJgai-r -5 >> X A^SI^g t 

im^m 3 ] '^x/Nfc*fr6i-r-57te^^Ttt¥ff 



2 

[8«*^15] '^X/MEKi^Sti. ■^7XA:&^®«3t 

© {c ¥ff i^S: X :fe cfc Y [fn (c ^Sd $ ii ^ «6 » X Y X ^ 

10 [|f*:Sl6] ■i'XA^Ki^l^H. -^XA^^CT)^^ 
® fC W ift X *3 J; Y :^ [6] ( C Id ^ ^ «e) CD X Y X X- 
-vt5j;a^^Wffil&^|gSrifrb, XYX5=— v'^ffiiSSK 

im^mn] 'yji;\mm^^itx^^zfY:b\^iz<y 

X / \ ^ Kl $ -a- 4 fc «?) X Y X v *5 J: 9 X / \ ^ ffi 
S®:&l6]{CMtt-2>ii[itiXT— S^&WL. }g«ttXYX^ 
- tC BBS $ tlT V ^ ^ C t !|#® t -r ^ W^JS 7 ^ 

20 [39*^18] «lfiX7"->^«?^«i*|{cBBM$ti. 

fflildXT^-v't X YXT^-v^TiiJ^^iB^^nTt^-S C t 

[gf*si9] mmiii{&mBmm^xmi&^nx^^^ 

30 « 1 5 Karojggics^^Tt^a. 

xy\^S^^ai-r^^g<&Wb, c:©!^— tfT^B^■«?&- 
1 5 Bm<Dmm^&^myt&m, 
im^m 2 2 ] mmizmw^ms^i^'tcD j;?/ 

^m^m 1 4 s fc« 1 5 mm<^mm:^^mm^mm.. 

m-r^^SL'S:^t^z.tt:!^miir^mj!^m2 2mm.<D 
-to mm^^mmytmm, 

m^m 2 4 ] t&mizmrc^tircmni^mm^^^m 

[W*:S2 5] ':>X/\SrSal!s-r^^S^W-r-5it3jcJS 
1 4 1 5i2mw?giftSg^^>tgg. 

[Bf 2 6 ] ':>XA{C«fS]-rS7t^9^T€rJntg-r.5 

so :S 2 5 Sfctt 2 6 ^««f«S5$;S^f|3tgS. 
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-5^*^ 1 4 Sfctt 1 5 te«»f«SiC1S^g3t»S. 

S$nTI.^^Clt^!|#fStT'5W*J^l 4S/c«l 5 IS 
fC'5'XA?£iliSfeb<tt^i!&tc«Ab. fg*^4>t:r>XA 

*^e,'i7XASr{eai-rSK5{r, ■^7XA«:!>nc<i:fe)t®S: 

xT-7'o-r^^a**r-r-5W3R3i3 3iB«©«?iss: 

[st*JS3 7] ■^xyN^ij)#S(iX43j;0:Y*r6j{c:gf 
ift-r -5 X Y X 7^- J: tXC ntC J; -3 T X *5 it/t Y^f ifil 
tc^ift $ r>xA ^ffiScr):5frp) (cMtt siSlftx 7=-— 

Mo 

[W*]S3 8] jK«cDj£ffl755-:7x/N*«}t-r^':7xA 

^V;/^i£«/i)c;bTt>-5Clt^!t#84i:T-5.Hf*^3 7|B 
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[0 0 0 1 ] 

xox.;\±.\zmmfi'm^f^^->^m^-t^^(nm.m.^ 
Wi^m%^m.\zmr^. 

[0 0 0 2] 

^. m^uyXcoNA (mam ^iz^ < Lf^iftnttt 

mmj) =ki (A/NA) 
=±k2 A/NA2 

>x«NA mam , ki . k2 «yD-fextcgi^-r 

[0 0 0 3] itt^T-tt. «£*©i©ffi*®fl'CDg^. 

ckDftSWM^iX^vTl/— tfiPftSn-g) (Kr 
20 F, ArF) . M»C«. X^©<5gffl fce^t^Snxti-S. 

UjJ-'L. x4^->VW— tftli^tfn-S (KrP, A 
rP) ^X«i&fi|ffl-rs;^ft«. h;5«ig</j: 

>iz^-ox^m/immx'^tji\,^m'^h$>^m(Dmm^& 

[0 0 0 4] ^CIT. f«)SirSrjgffl-r-5Si*-7S«;5:^nT 

t^^^o m^it. !|#i>BS 63-49893 ■^lijffitCtt. M 

b . ^ /JN U > X <h >^ X/N t ® ftl fCf&#: ^«it-r ^ J: -5 fC 
[0 0 0 5] 

mm^ziii^^xiii. r^fcmzmi^^mMs-r^j:.^ ic ufc 

[0 0 0 6] *%H;j®efigtt. ±m'st-)'^t^m<Dmm,^jz 
40 ^i?*.. g^. miitx.^'>-7\y—*fm(nmm-ri>m 
^ytm<Di&&izm>^-r. noymmxh. ^ti^nwj^g 

^imL. Mic«. tie*cD-:/n-kxiiW*^*^i±Si«SS 
iCilpt&a -5 c <»: ^ B 6<) <h -r ^ . 

[0 0 0 7] 

TfigBj $ n Aci^ 5^ ^7 ;uJiCD/t ^' XA± tcg^t" 
•^xA^^Sfistrfissn^-rs^is 

^0 fta6^a*«K.fcSJ^87t^Sfc*3tiT. fi;J^3t^^a 
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b < iitdhmt^x./\(Dmytmta)m^{!^u <t^mrc 
[0 0 0 8] figfta6#a(i. a^. oj:^/\itm^^ta 

U^ZSizOx./\^ii:Mo:>-Jji^]i,zmif^^{^{zryx./\^U 

± (CO' x/\ ^ ^ A b 43 J: mt- ^ X A^ai^ 

[0 0 0 9] mmittm'^m^mf^L. mm\^<Dmi^(Dm 

Mi^xiiimmizm^^ri. ab^v^^ixYx^-i^jcfeM 
mzm^^nx\^^^m'^^$>^o ^m^m^^^izMv 
T&mm\zm^^nT\.^^m^jft. mmT.^- 
zy^mm[^\zmm'^n. mmii^mmm(Dm^^^mxm^ 

[0 0 10] 

[ftffi] ^^7zmmm(^mmt}^^i^f^:^^^thxu. 
TzT. mm. mmm^m^nxt^^^ m^\i. d. w. 

Pohl,W. Denk & M. Lanz,App 
1, Phys. Lett. 44652 (1984) 

^(Dm^^^mwm^(Dmmmm/^^->(D^mzmm 

Lr^mtlyXit. m. Kawata, J. M. Car 
ter, A. Yen, H. I. Smith, Micro 
electronic Engineering 9 
(1 9 8 9) J . ^Ift. ITT. R. Co r 1 e. G. 
S. kino, USP 5, 121, 256 (Jun. 

9, 1 9 9 2) ji ^^$>^o mm^itt. mmz:^i^f^mmi 

X^'^x/NcosSifi< ^zm<:ijik^m^Lxi^^^{z^^€ 

[0 0 11] UM'f)^^^6nxi^^mmm<D 
Mmu>x^mn(Dm^Wimifrm(Dm{$^xmrc-rt.\^^o 
^mmm^i.x(D^^m^mmxmM'r^^(D 
^^m-)5m\zm-r^^(Dx^K> . :^^mz^n\t. mm 

[0 0 12] ZL<D mm(DM^] tJtt. Ao ^m%^(D 

^M'4^Tc7)iSm<hb. ^fc. mi 0\Zi^-rx^\Z. n^ 

m.mzmmr^mwcD'^mzn't^mmm. a^itmcD 

JR^*^^:b. NAo = s i n aL-^^h. mmx^tzm 
mmtj) =ki (Ao /n) /NAo 
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(Mj^Mm) =±k2 (Ao /n) / (NAo ) 2 

'r^(Dtmi&x$>^o n^^^A^tUfi. mcNA<Dmm^ 
^m^mmvrzm'^. mm^z^o. mi^Mm^ nmiz-h 
^cLf)^x^^. cnti, $>^^^/^^->(DmwzM 
Lxh^mxhD. mz. m^mi^tixi^^^itmiyy 

z^iDm^^^'^^'rrzisbizit. mw<Dmm. 

10 - hii{1^T'^x/\±^c^;^^®3tbTff <^)tgMTtl. 

mi^^izm^-r^mi^o^mm^mm^mti'pu <-r^c 
'yji/\^mi^[^\zmx'r^m(D^x./\mmzmm'r 

^^m^^^-^^izLxm^-r^^^m^^mmi.zt^^o 

■tt^ci:3fcUTl^^o 2 5 6Mbit — 1Gb i 

t cODRAMc^^^T'tl. i^. X^^i^^U-lf^^M 

B) (Dmytmmi^^i^^^m^^^^nx^^rz:^^. ^^m\z^ 

20 -i^T. i^. ^tlX^i/Vlz-tf^Tt^H^-r^t^^ODX 

$ti;feKit>^pirxTi3x hmiz^mmfji^m^^-^mt 
[0 0 13] j^Tiz. mmm^mcx^ommi'zmm'r 

[0 0 14] 

mi\^. ^^m(DW,i(Dmmm\z%:bmmi^^mmitm 

n^r^X/N. 3fi'j7XA2±tClx5^/7;H±c?)[pIg§/1^ 

mm^^Wi. 4 ti'^x/N 2 ±fc 1 ±c7)|pigs/^^ 

Hff^c7){iMfC{5M*56-r^fci6(OU5^^;i/X^-->?, 6 

X A 2 ± tcK fe^ $ nx > -5 iHisSA ^ ~ > $ it 

40 [0015] 4 (7)'^x/\ 2 ^SfC^^fpjT^ 1/ 

yx^w,2a:)^^m^7 m-z^z.^^z'^^h. z.(Dm2 
(o%^mf^7<ooji/\2^m\ztmr^m\t.. m2^^ 

nms\z^'^^o\z. ¥ffiab^t.^tl^x/N2^SfCfiS]>0^ 

'Dxeit.f^^mi\zmi&'^nx^^^o cnti. ftssr^^ 
{c. 'm2(o%^m'?'7mmz'^m.m'p%mm^u^m 

^.i:D^>>xyN2±c^!^>t??j(7)Ssiii, mm\z^m^^m 
W3 ot.mm^.(D$>^n-=^y^'^mtz.tfim'^i. 
^2(D%^mf'7 L^m^^i^A(DmntL(Dm\z 
50 o(Dmn^(DmiXm}3<rz^ozy-)i%i)^h 
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; [0 0 16] dii-imi^s o^mr^-rrzi5()(Dmm i^^y 

^rcsb(DOJ^/\9'^yC7. 1 l-l-^l l~4H'i7xyN 

(DmitLm^isbmm. i 3 tir^xA 2 ^rm^ooii® tc^e 

Sam^n. '::7X/N2<^(9;&|p]{4Ma)ffiIE^Hg. •i7X/\2 

<Dz&:m(Dmmmm. ^<i:TS^:xi/\2<Dm^^mjE'r^ 

ji/\^^y^ 1 2_htcir^;/ h-r^;^cfi6c?D'::7x/\jeiig 

m. m^m^ibmm 11-1-11-4 <^-g5t> b < « 

[0 0 17] 1 stiu— !fT#ft. 1 etsmidx^-s^ 

1 4±{cx^J:Ov'Y;^'rS] (Y:Srf^fi:^g|:^) (iffiJ^f^tt 
en, WLm:^'r—iy\ A(D\iLm.^n\m\'r^tz^\Z\y-^ 

^^Mt 1 5<7)7t^j5W-r^#Bg^^-. i7tii/-if^ 
mL. msitz^t<kv\z. u—^^mnii 5^^(Dmm 

[0 0 18] ^^>A'9{C«^;t, ?i^^*:3 0(?)ig|$<£ffll 

^'r'5;t6?)(7)fS®y->^i 9, 3 0 (Dum^mi^-r 
^umm2o. ;fej:r/iasa>hp-^2 iT&^'^tt^n 

Tl^i^o ^^>;\*9 f::ts. ^^(C, ^**:3 0<7)iS^^StJ 

^3 0^(D^m^^^j&T^rz^<Dy^)l'^ 2 3 hizy 
h^nxi^i^o 2 4td:?«^t:3 0<DJBSf^^ffliJ^-r^fcJ?) 
(OM^^, 2 5tiTg^^3 O^i^MtC-r^/ii*. ^J:ZS^ 

XA 2 ^ffi^^ 2 (D%^m=^ 7 soetcmfaT^^'^^-r ^co 

-r, *e?5^i;i6^^?fiJ^^^UT&'5^X/\2 ^>:7XA 
^iiSeil-lT. 'i7X/\;;^7ir'y h 1 0 ctO^OtB 

r^xASMffi^^ma^i 1-2 yuT^-f 

fc, r:7X/NjiOiA^/N> K 1 1 -3T'^xy\2 5:A>K 

u>^L. '^^yn9n\zWLm,^t\tzOx.f\j'^v^\ 
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2±}C'>XA2^-fe>>^ h-r^o ':>XA5^-V'^y ^ 1 2_L{C 

®'ttbn;t'::7XA2tl. /\'^rzL-A®SfCct:oTH^^ 

x-'^^mzmm'^ntzMm.m(Dm.v^3 ^tmrn-^-y^ 
2 2{Ccfc:oT. :7^;i/^2 3^^bT, 'f-^yn'^n^z 
MOii^n-So f&^3 0 7!^^'m^<^fifc;^j:^i:. ^^gsy- 
5^1 9 7&^*^:n^;g^aibT. 7R>:/2 2*f?±-r'5o 

[0 0 2 0] ag^3 Oco^a^^l, ta^-tr>it2 OtCcfcO 

^, mw3 ^(Dmmti^uz.y). m^3 0(D^-^i)mt\ 

-So ^ra. fg^3 0*<D^?a, ':7XA2^®(C#«Ufc 

m2(D^^m'^7mmizimi.rzm.mn. m^m 

?S^3 0S<*:^l^-fC-r^gSI^=bWLT*3 0> lgS& 

s^^'^m^iziftmmi.T^^^. 

20 [0 0 2 1] Mtff ^M^^S 2 4 Tjig^t: 3 0 <7)J^-t!fe75^* 

mm^n^h. m'^<Dm^mmtmm^z. ox./\2(Dm 

c(D^^(Dmi^3 o(Dmmif^u<rj:^. 'ijt-ox. ^ys 
y hmzxT-^y-ymzmmmm^WL^fj^ mmmmmm 
M2 4T. z.(D^^<Dmf^3 o(Dmm^m^m\^i.. m 
30 m^m±i.rzm.^.xy-^y7.^mm^itn\iiS:\^K ^ 

il^. l^icc7)':7X/N^^?asr^^Fp1g^ti. ISiM4^ 
>y2 2^f^aft$i±. -^SS<Dfg«c3 O^ti^^i^^ 

[0 0 2 2] ':>XA2co^S<D^7t;5^'^T-r€)<2:. dti 

chfHJP#{C^iM^>7'2 2 7^^*^r/ftH®,L. ^•\'>A9F*q(7) 

I 2[S<komf)^\zi&<u-:>rcim.^.x\ mm 
40 ^^y:f^^±^it^o ISt^x. m^r^mPf3Q(D& 
mtf^x^^. z.(Dmi. o:xi/\^^-j^ \ 2<r>n^zL 

-ASr^O, ffitBA>K 1 1 -4-tf, 0X./\^^-j!7 \ 
2±(7)':>x/N2^yN>K'J>^LT. r:7XA;^-tr'y h 1 

ot;:iR^r'5o umumz. ^x./\2(Dnm^ 

i7U->^j:XTTyD-UT. J«<*:3 0^»:7XA2SBB 
e ^*-r ^ J: 3 tc L T t> cfc ^ 

[0 0 2 3] mmm2 

m 1 1 it^^m<Df^ 2 (Dmmm^z^.^i&m^^mm^^^ 
m<Dmmm. mi2\tmiiiz^n^^ji/\^^ry^i 

50 2 (DWimm. -^UTgll 4«igi 1 (C*5frt^X7^->?3K 
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^ommn. 3 2 n^mT.'r-i^ l 4 ^*¥:*"f^tc^|j!i 
tzisbiDm^^^y:/. 3 4ti*'^#>y3 3tCg^$nfc 

fe'So flfi<;)«^KtlHlC!)il'&<hl^mTS^:0^\ y-)VS 

[0 0 2 4} c<Dmmz^^^T\^. mmrnKDm-^tm 

^^umiti-r^'tti^n(Dm'^i>z^\^^x. mmnsKD 

^c-ir^yhu, mW3 o^m^mmrci.T^>':f2 2^f^ 
±Lrcmi. /^^o.-A^^^>/'^9\zmmL'-ci^^ 

$ti^o zKDh^mmiz. m^mmmmm2 s^i^m^ 

itx. o^(Dm.m. ^ji/\2mmiznmiyrcm 
m2<Dyt^m^7mm\ziimLrcm.m,hw^^r^o 

\z. citi{cfg^$nTi^^/t;i/y 3 4 =feEfli;e>n, 

:/2 2 75Mt»jbT. M#:3 O^Jt]D/±bi!&56^o tLX^- 

V yn 9 cortm^fij^ i.x\^^^)s,tim 3 6 coie^'-jt^^^eft^ 
y'^2 o\z^^mw3 o(D^m(^'^'mm^^rfo. ^ 

^jL;\ti^y V\ 0^<D^^m.m\z\'X. y^3 5fc 
ckO':7XA2cDPi®7!^^*^u->^xTT:;^p-$n, ?g 
^*:3 o;o^*'^x/\^®75^^i^s^n^o ^(DmmtMmm 
Kom^Lmmx^^. 

[0 0 2 5] rntccknti. mW3 of^mi^^nx^^^^ 

i^3 0(Df±tllZj:r>X. O y ^ I 2 ±coO 

[0 0 2 6] mmm3 

mi 2iii:^mM(Dm3(o^mm^z%^mm:^m^&m(D 
ryx./\m\z}^i^^^xLmii\'r^^vizLxi^^^^^. z. 

CTtl. El 1 2 tC^-Tct^^C. -^X/N^i-^y^ 1 2 tCS^ 
^^y^mm3 7 ^mnl.. OJ^/\2y)^OX./\^^y^ 1 
2 ± * ^ iS-ar CD ^ V -^^ *y 5^ ^ gl (/^ T A*4^ iL - A ® If i" 

^j:oizvx. mi^3 o^mtcvrz^^x^mmx^^ 

^OiiZlyX^^^o ZLtliZ^D. h(D\^\±^m 

ibti^o ccDm^^. iS^m^ti^OJ:^/\2\^. ^Ji/VMD 
ii^A> F 1 1 - 3 fcJ:oT. mt^ 3 OizMLX mab^ 
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\^mm\zmf^i)m^f^^^^oiizmi^3 o^iz^x^n. 
mi^3 o^x7i^^\z^nxox,/\^^yi/ 1 2±tc-fe^> 

[0 0 2 7] mmm4 

m6\t. :^mM(Dm4(Dmmm\z%^ms:^m^mm(D 
mfS.iz:^i^^x. mW3 o^i>z^mmmx't^(o^m< 

TziblZ. XYX9'--yi 3(DmmWi^. ^Y>A*9C0^1^ 

mzm< ^o\zmfi^i.rch<Dx$>^o z:<Dm^. \^m\z 
10 ^-r<kviz. xY7s5^~-y 1 3±i^^^^^^y/'^9<Dmz 

gaS^n. XYXt^-vI 3±{C5^l'>A9^«itT^ 

y;^9\H^(Dmw3 of)mW}m(Dmmmi.z^'DxmmT 
^<Dx. m 7 iz^-r^^ f3i. WL^^^yyzLmzm^fr 

t^itfcX^^tf ^-rif 2 9^7.^yy''mzmW3 O^IZW 
AbT. ?K#:3 0(7)«Eli!i^iSir.-^^Jf ^;ie)n^MiitC 
?S:oTV^^o ^j5S^J2cOlg^(C**L'T^>. 

20 -rif2 9^, Ell 3{C^TJ;3{C. ^*LAZ^^VyX4 

^m-ttz^(j^n^mitzwmz\^x^^\^^. 

[0 0 2 8] ^iS^JS 

«^{c*Dt.iT. w,^3^^\z-^mmfi'^mx-t^(o^m< 
tz^\z. yiY7.'r-v\3(nmm^^s mmm4(Dm'^ 
tmmiz. ^^y/^9(Dir\.mzm<j;:o\zm^vrz^(D 
x$>^o rzrzi^:i(Dm'^\^. mm\z^^j:^\z. mm:^ 
v^--y 1 4:(Dj^^{zm^2 7 ^ML. ^^y/^9(DjS.m 
30 ^mmii(DMmxmf^Lx. ^^y/^9(DTmi<z^^x 
Yx^--yi 3 ±<Dm^ 2 shm^miz^^^^. 

>A*9C0l£M^^l&X7^-S^l 4cO:tf'< h*<hbT. XY 

XT^-i^i 3^^ffij^i±^:ich(Cc}:0, ^\yn9p^(D 

[0 0 2 9] ^gagije 

Eii4«> ^mn(Dm^(D'^mm\z%^mm:^m^^m. 
<D<g^£{c43i.^T. m¥f3o^\z^mmtimx'r^(D^m 
^tmm^z. ^^y/^9(D9VM\zm^. mmxy^-i^i 

4CDJEBtC«S5 2 7 ^iBb, 5^^>A*9<?)J^S^^^^tt 
(Dm^XmiS^VX . ^^>A9CDTSB{C*^XYX7^- 

3^0)^5 2 8 ^fiSm&gfC^^^ii-, ^'\'>A9(?D 
/£S^»S*jX^->^l 4(^:tf-r K<hbT, XYXt^-v^ 
1 3<&5^»$-tt'2);i(h{Cci;0, ^^>A9(^a)^l(iX^ 
->^1 4^rp1J*Wtc|ga$-y:^j:e>tC<i^bfc^c7)T^ 

^Tz^^iz. ^ifjx^-v^i 4Tatcife#:<^q^-^tti 
■ryx;u^^tt, ?fgg{c:^fflbTi.^^«e^*:3 o^^;i7&^ 

50 t)'®Hi$-&^ct'3{CLT. «t^*:^TU>^:tf-f H3 2^ 
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• [0 0 3 0] ^ifigiJ7 



[0 0 3 1] /cE*5. ±KR=&*ifi«SJfC*3^iT. 

XA^^-^-yi? 1 2±izmXL$>^^^ii^ryi7 1 2 ±75-> 

izmSSLT^ C t >/'t 9 a)^tc«l^-r -5 ^ i *> Wflg 

[0 0 3 2] 

^m«<SfiE^5^t-«^ET$>^. 30 
[®2] mi<Dmm.izmm^n^yt^m^<Dmmmt^ 

ST* -So 
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[05] Ell ©i^Mfc^ju^T, 5^-v>/'^'coiH!l®^c^— 
1f^)^lt<&iffi^^l^o#^tfc«^^Sr*-r«»f®STab•5. 

[117] m6<Dmmizmm^ti^x^\iy^ifcomm 

[0 8] *%Bj©^5cD^M^IlclS^t^iSiCii7t^S 

[0 9] *%HJ<Dm7©^j6S«»J{C«^^SK«S;«>t^g 
G? X 7^— v'gB^i- »f ffi0-r -5 . 

[010] mm<DmM^m.m-r^rzsb<Dmmmx'$> 
[011] *!R!?^o» 2 (D^mm^z^^mm^Wi^m 

[012] 01 l{C:telt^'^XAg^^-yi7®WS0T 
[013] 01 4(O^S{rjgffl-e^S7.^'t'7'f1f« 
[014] 011 \Z^n^7.y—'J^^<J)^^m^fr^ 

[^^^wlftBJ] 

1 : 2 : OX-ZS. 3 : mm^t^^, 4 : 

5 : U5'i7;ux5^->'. GrT^'TpOhTt^ 
J^. 7 : ^^m^. 8 : v—;!/. 9 : mW. 1 0 : -i/X 
/N^-fe-^- h, 1 2 : 'i'X/N9^^ y^. 11-1~11- 
4 : a^gfti!6^S. 1 3 : XYX^^-i?. 1 4 : ^id 
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